SUMMARY Suitable biopsies can easily be taken from the inferior oblique muscle without unwanted side effects from the belly of this muscle, allowing complete examination by light and electron microscopy. The inferior oblique is the muscle of choice for biopsy studies of extraocular muscle.
Investigations performed on biopsy material from limb muscles have contributed greatly to knowledge of neuromuscular diseases. Extraocular muscles (EOM) are distinct from other skeletal muscles in physiological, morphological, and histochemical respects (Hess and Pilar, 1960; Harker, 1972; Peachy et al., 1974; Durston, 1974; Ringel et al., 1978) . Biopsies from EOM in ophthalmoplegia have been investigated only occasionally, however.
There are at least three reasons for this reserved attitude. Firstly, it is imperative to exercise caution in performing eye muscle biopsy so that ocular motility is not impaired (Ringel et al., 1978) . The physician in charge is often not familiar with eye muscle surgery and may be anxious about ocular motility. Secondly, whereas the muscle belly is the most suitable part in the muscle for biopsy purposes (Dubowitz and Brooke, 1973) , most EOM bellies lie deep in the orbit and are not easily accessible. Thirdly, pathological changes in EOM differ in many respects from those in limb muscles, and their evaluation is difficult because many criteria applicable to limb muscles cannot be used (Drachman et al., 1969; Goebel et al., 1974; Harriman, 1975) .
The aim of the present paper is to demonstrate that the inferior oblique is the muscle of choice for EOM biopsies. Sufficient material for adequate morphological and histochemical investigations can be taken from this muscle without unwanted side effects.
Material and methods
Biopsies from inferior oblique muscle were taken in 16 patients. All these patients had complaints of Address for reprints: Dr T. U. Hoogenraad The specimen held in the larger clamp is frozen in isopentane, cooled in liquid nitrogen and is transferred to a cryostat. The frozen specimen is freed from the clamp with a goldsmith's fretsaw (Miller, 1967) . The specimen is mounted on a small piece of cork and orientated as an upright cylinder. Transverse sections may now be cut and stained by routine histological and histochemical methods. The specimen held in the small clamp is placed immediately in an ice-cold cacodylate-buffered 2% glutaraldehyde solution.
After 10 minutes the clamp is opened and the specimen is divided into smaller pieces. It is prepared for electron microscopy according to standard methods.
Results
After biopsy all patients were examined regularly for 14 days. No unwanted side effects were observed. Patients operated on only for biopsy found the procedure to be not very painful. Minor discomfort was reported during the first days after operation. None complained of increase of diplopia. Examination showed no increase of weakness of the inferior oblique muscle.
The cryostat sections were approximately 2 x 2 mm. They confirmed that the biopsy had been taken from the fleshy part of the muscle. The sections contained tissue from both peripheral and central parts of the muscle (Figs. 1 and 2 ). Sufficient material for 2 histological stainings and 5 to 10 histochemical techniques was availabl_, and in all cases the stainings could be repeated once or several times in fresh sections when this was needed.
The size of the cryostat sections from Case 2 was insufficient for adequate histological and histochemical investigations. Sections from this material contained approximately 100 fibres. Tissue from 11 patients were fixed and embedded for electron microscopy. Some artefactual damage of the specimen was present, but adequate examination was possible in all cases (Figs. 3 and 4) .
Discussion
An account of the first biopsy study of extraocular muscles was published more than three decades ago by Sandifer (1946) . He used material from the external rectus muscle, and his example was followed * . . by most other authors. Only a few studies on the inferior oblique muscle have been reported (Schlote and Korner, 1975; Mukuno et al., 1976; . Initially we also used the external rectus for biopsy.
The results were usually disappointing, as the biopsies often contained predominantly fibrous and tendinous tissue and relatively few muscle fibres. We suggest that for at least three reasons the inferior oblique muscle is to be preferred for biopsy studies of EOM. Firstly, it has been shown that the inferior oblique is highly resistant to weakening by myectomy. Helveston (1973) reports that in stabismus surgery large muscle resections may be done and even subtotal myectomies without crippling the muscle. Secondly, the tendinous part of a muscle is not suitable for biopsy examination. The inferior oblique is unique in having an extremely short tendinous ending, so being fleshy throughout nearly all its length. According to Crone (1973) the length of the tendon is less than 1 mm in the inferior oblique but varies between 3 7 and 30 mm in other EOM. Thirdly, the belly of the inferior oblique, in contrast to that of other EOM, is easily accessible, as it lies in the anterior part of the orbit.
The results presented in this paper and case studies reported elsewhere Hoogenraad et al., 1978) show that investigations of large numbers of fibres are readily undertaken Fig. 4 (Hoogenraad et al., 1979) . 
